The paper deals with the effect of microstructure on the hydrogen diffusion in traditional ferritic-pearlitic HSLA steels and new high strength steels, with tempered martensite microstructures or banded ferritic-bainitic-martensitic microstructures. Diffusivity was correlated to the hydrogen embrittlement resistance of steels, evaluated by means of slow strain rate tests.
Introduction
Carbon and micro-alloyed steels for buried and marine pipelines are generally protected from generalized corrosion by means of protective coatings and Cathodic Protection (CP). Pipelines are polarized at cathodic potentials in the range -0.8 to -1.1 V vs SCE, but very negative values could be reached on overprotected areas close to the impressed current anodes, therefore the electrochemical hydrogen evolution reaction can take place (1) (2) . Adsorbed atomic hydrogen, produced on the metal surface by the cathodic reaction, can enter the metal through a diffusion process owing to its high solubility in the metal lattice, with various consequences that are generally called hydrogen damage. In the presence of a susceptible material and an adequate mechanical stress, fracture in the metal can occur due to the occurrence of Hydrogen Embrittlement (HE). Different theories have been proposed to explain the hydrogen assisted cracking mechanism (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) . In the field, the observation of HE is mainly associated with the presence of hard spots (22) . The critical role of the hard spots can be ascribed to the presence of martensite which is the most susceptible microstructure to HE In the absence of microstructural alterations few cases were observed, and only in buried pipelines subject to slow plastic deformations (26) (27) or mechanical damage and landslides (28) . In HE, hydrogen must be continuously supplied at the crack tip for propagation, thus the crack growth rate was controlled by the hydrogen transport rate, the applied stress and the steel intrinsic susceptibility.
This study reports the influence of microstructure on hy- 
Materials and Methods
The tests were carried out on three ferrite-perlite API 5L X65 steels for off-shore pipelines (table 1 and Results and discussion Figure 2 shows the permeation curves measured across the longitudinal section, which is the circumferential direction of the pipe. The passivity current was subtracted from the permeation curves. Table 3 reports the values of Deff. The hydrogen diffusion coefficients are independent from the potentials and there is a fairly good reproducibility between the tests with and without the palladium coating. Steel X65C has hydrogen diffusion coefficients higher than the other steels. There is no evidence of anisotropy of the hydrogen diffusion coefficients related to the rolling direction. Probably the thickness of the specimens is too high, if compared to the grain dimension, to allow the evaluation of any difference between the diffusivity in the different directions. Table 4 summarises the Deff values measured on steels that were studied in previous researches (41) (44). Table   5 
Conclusions
The hydrogen diffusion coefficients and the hydrogen embrittlement resistance of the examined pipeline steels depend on microstructure. A correlation between the average diffusion coefficient and the SSR results was found for the rolling banded microstructure steels.
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